###### Strengths and limitations of this study

-   The strength of this study was having large sample size which increases the precision of estimates or estimation power.

-   Incorporating factors at two levels, individual and hospital (such as referral, general and specialised hospitals), in the Addis Ababa city.

-   Applying multilevel model analysis used to avoid atomistic and ecological fallacy.

-   The limitation of this study was the possibility of response bias that they were likely to over-report their practice.

-   The other limitation of this study was using unvalidated tool to measure standard precautions.

Background {#s1}
==========

Standard precaution is the basic minimum standard of hygiene to be applied throughout all contact with blood or body fluids from any patient or source regardless of diagnosis or infection status. Health professionals should apply the principles of standard precautions at each encounter with a patient and consider every person, patient or staff as potentially infectious or susceptible to infection.[@R1] The practice has been designed for use in caring for all people, both clients and patients, attending healthcare facilities.[@R5] Both recipients and providers of care in a hospital are at risk for acquiring and transmitting infections through exposure to blood, body fluids or contaminated materials.[@R8]

Health professionals are exposed to blood and other body fluids while they are performing their activities. Out of 35 million health professionals worldwide, about 3 million receive percutaneous exposures to bloodborne pathogens each year; 2 million of them to hepatitis B virus (HBV), 0.9 million to hepatitis C virus (HCV) and 170 000 to HIV. These injuries may result in 15 000 HCV, 70 000 HBV and 500 HIV infections. More than 90% of these infections are known to occur in developing countries.[@R17]

Hospital-level factors have a significant impact on the occupational exposure of health professionals. For example, a study done in São Paulo revealed that an institutional factor had significant association with standard precaution practices (SPPs). Health professionals who got support and frequent feedback on safety practice by the institutional managements had more than threefold compliance with SPPs compared with those who did not get such support and feedback.[@R18]

Adherence to SPPs is the best way of preventing health professionals, patients, visitors and communities at large from hospital-acquired infections and needle stick injuries.[@R4] Although only minimal data have been available on the prevalence of healthcare-acquired infections (HCAIs) in Ethiopian hospitals, in developing countries with health systems and resources similar to Ethiopia, studies have shown as high as 40% HCAI rates.[@R4] In Ethiopia, there has been a dramatic increase in the development of health facilities, but the emphasis given to preventing occupational exposures has been inadequate despite its high prevalence. For instance, a study done in Dire Dawa and Harari in 2010 showed that the prevalence of splashing of blood or body fluids to the mouth or eyes was 28.8%.[@R9]

There were some studies on SPPs done in Ethiopia[@R9]; however, the available studies did not address the problem of identifying factors at individual and hospital levels using a single analytical framework to provide reliable information. In this context, therefore, reliable information from both levels was required to design more effective strategies for increasing health professionals' compliance with SPPs and for preventing the transmissions of infectious diseases in healthcare settings. Therefore, the aim of this study was to assess SPP and its associated factors among health professionals working at Addis Ababa government hospitals in Ethiopia.

Methods {#s2}
=======

Study setting, study design, participants and sampling procedure {#s2-1}
----------------------------------------------------------------

Institutional-based cross-sectional study was conducted from 22 March 22 to 23 April 2015 in Addis Ababa government hospitals. There were 17 government hospitals in Addis Ababa. All health professionals who were working in the hospitals and participating in screening, diagnosis, treatment and follow-up of patients were eligible for the study. However, those health professionals who were severely ill to fill in the questionnaire were excluded from the study.

The sample size was determined by using single population proportion formula with the assumptions of 95% confidence level (Z=1.96), margin of error of 5%, proportion of 42.9%,[@R19] design effect of 2 and 15% non-response rate[@R9]; with these assumptions, the final sample size was calculated to be 866 health professionals. Because the sample selection procedure was two-stage sampling technique, first 8 hospitals were selected with simple random sampling technique out of 17 hospitals, and then the health professionals were selected with simple random sampling method after allocating the overall sample size proportionally to the selected hospitals.

Data collection tools, quality control issues and study variables {#s2-2}
-----------------------------------------------------------------

A structured questionnaire was adapted from different literatures and Ethiopian Hospital Reform Implementing Guideline to collect data. Eight BSc nurse data collectors and two supervisors (health officers) were assigned for data collection using self-administered method.

The questions were first prepared in English language which was translated to Amharic and then backtranslated to English to keep its consistency. Pretest was conducted on 44 respondents (5% of total sample size) 5 days before the start of the actual data collection. The pretest was conducted on unselected governmental hospitals (Gandhi and Alert hospitals), and necessary corrections were made on the questionnaire. There was half-day training given to data collectors and supervisors focusing on how to collect the data. Before the participants gave their response, orientation was given to them on how to fill in the questionnaire. The collected data were checked for completeness and consistency by the principal investigator and the supervisors.

The outcome variable of the study was the overall SPP by health professionals and it was measured by 30 questions, which were graded by Likert scale responses on a scale of 0--5 points. The status of SPP of each participant was identified by taking the mean of the total score as a cut-off point. Accordingly, the health professionals who scored less than the mean score value were considered as having poor SPP and others who scored greater than the mean score value were considered as having good SPP.

The independent variables considered in the study were individual-level variables such as sociodemographic characteristics, knowledge and attitude of the respondents, and hospital level variables such as frequent observation and hospital category (general, special and referral hospital). The reliability coefficient for knowledge, attitude and practice items had a Cronbach's alpha of 0.732, 0.725 and 0.797, respectively.

The respondents were asked 12 Likert's scale questions to measure the attitude of respondents. All responses of participants were computed to determine the total scores and to calculate the mean. The mean score was used to divide the participants into three groups as positive, neutral and negative groups. Those participants who scored greater than the mean plus SD was considered as having positive attitude, within the interval of mean plus or minus SD as neutral, and less than mean minus SD as negative attitudes.[@R21]

Patient and public involvement {#s2-3}
------------------------------

Patients and the public were not involved in the design and conception of the study and there are no plans to disseminate the results to patients.

Data management and analysis {#s2-4}
----------------------------

After appropriate coding, the data were entered into Epi Info V.7 software and exported to Stata V.12 software for analysis. Descriptive analyses were performed using numbers and percentages to show the distribution of the outcome variables by different factors.

Using a two-level binary logistic regression modelling, we examined the effect of a number of individual-level and hospital-level variables. Thus, three different models were constructed for the analysis: the first model is an empty model without any explanatory variable; the second model controlled for the individual-level variables; and the third model controlled for both the individual-level and hospital-level variables simultaneously. A p value of less than 0.05 was used to define statistical significance. The deviance information criterion (DIC) was used as a measure of how well our different models fitted the data. The intraclass correlation coefficient (Rho) was calculated to evaluate whether the variation in the scores is primarily within or between the hospitals.

Ethical considerations {#s2-5}
----------------------

Official letters were given to the Ministry of Health, Addis Ababa health office and the selected hospitals. The purpose and significance of the study were explained for each participant. Written informed consent was obtained from each study participant before they fill in the questionnaire, and participants' involvement was only on a voluntary basis. Participants who were not willing to participate and want to resign at any step of filling the questionnaire were informed to do so without any restriction. We never wrote the names of participants in the questionnaire, and the confidentiality of the data has been kept at all level of the study.

Result {#s3}
======

Sociodemographic characteristics {#s3-1}
--------------------------------

A total of 772 participants were involved in the study with 89.2% response rate. The majority (54.4%) of the respondents were nurses and slightly more than half, that is, 397 (51.42%) of the respondents were BSc health professionals. The mean (SD) age and work experience of respondents were 29.63 (6.95) and 6.04 (6.02) years, respectively ([table 1](#T1){ref-type="table"}).

###### 

Sociodemographic characteristics of health professionals in Addis Ababa government hospitals (n=772), 2015

  Variable                   Frequency   Percentage
  -------------------------- ----------- ------------
  Age category                           
   20--29                    400         51.81
   30--39                    300         38.86
   40--49                    42          5.44
   50--59                    30          3.89
  Sex                                    
   Male                      360         46.63
   Female                    412         53.37
  Profession                             
   Nurse                     420         54.4
   Doctors\*                 149         19.18
   Laboratory                69          8.94
   Health officer            54          6.99
   Midwife                   39          5.05
   Psychiatry                20          2.72
   Anaesthesiology           21          2.72
  Work experience in years               
   \<1                       18          2.33
   1--5                      457         59.2
   6--10                     215         27.85
   \>10                      82          10.62
  Marital status                         
   Married                   287         37.18
   Single                    466         60.36
   Others†                   19          2.46

\*Specialists and medical doctor.

†Widowed, separated and divorced.

‡Assistant nurse.

Standard precaution practices {#s3-2}
-----------------------------

Good SPP among health professionals working at Addis Ababa hospitals was 50.65% (95% CI 46.1% to 53.9%). About 61.5% (95% CI 58.3% to 64.9%) of the participants always changed gloves between patient contacts, and 21.11% (95% CI 18.4% to 23.8%) of them always recapped used needles. Out of the SPP elements, only safe injection management was practised above fifty percent (50%) ([figure 1](#F1){ref-type="fig"}).

![Percentage of standard precaution practices among health professionals working in Addis Ababa government hospitals, 2015.](bmjopen-2019-030784f01){#F1}

Out of the participants, 57.6%, 28.4%, 8.7,2.9% and 2.5% washed their hands always, often, sometimes, seldom and never, respectively, after any direct contact with patients. Moreover, only 59.2% of the respondents always disposed waste in coded bins accordingly.

In the intercept model (null model), the result indicated that there was considerable heterogeneity among hospitals. The intraclass correlation in the null model for SPPs indicated that 5.6% of the total variance could be attributed to differences among hospitals ([table 2](#T2){ref-type="table"}).

###### 

Parameter coefficients of the null model in using hospital, Addis Ababa (2015)

  Random effect                      Estimate   95% CI
  ---------------------------------- ---------- -----------------
  Level 2 variance---var (cons)      0.19\*     (0.055 to 0.66)
  Rho---intraclass correlation (%)   5.6        
  Deviance                           1052       

\*Significant.

In model 3, when both individual-level and hospital-level variables were added together, health professionals aged 40--49 were more likely to practise standard precautions (OR=2.98; 95% CI 1.05 to 7.25) than the younger health professionals, aged 20--29. The odds of practising SPP for BSc health professionals were decreased by 38% compared with diploma health professionals (OR=0.62; 95% CI 0.4 to 0.9). The odds of developing good SPPs among health professionals who had positive attitude were 8.12 times higher compared with health professionals who had negative attitude towards SPP ([table 3](#T3){ref-type="table"}).

###### 

Multilevel multivariable logistic regression modelling of factors associated with standard precaution practice among health professionals working in Addis Ababa government hospitals, 2015

  Variables                                                             Model 1a                  Model 2b                      Model 3c (full model
  --------------------------------------------------------------------- ------------------------- ----------------------------- ----------------------------
  Age category                                                                                                                  
   20--29                                                                                         1                             1
   30--39                                                                                         2.00 (1.33 to 3.02)\*\*       1.94 (1.2 to 2.9)\*\*
   40--49                                                                                         3.43 (1.33 to 8.83)\*         2.98 (1.05 to 7.25)\*
   50--59                                                                                         5.17 (1.56 to 16.72)\*\*      4.57 (1.3 to 15.5)\*
  Educational level                                                                                                             
   Diploma                                                                                        1                             1
   Degree                                                                                         0.63 (0.44 to 0.91) \*        0.62 (0.4 to 0.9) \*
   Masters                                                                                        0.46 (0.27 to 0.78) \*\*      0.5 (0.27 to 0.86) \*
   Specialist                                                                                     0.19 (0.05 to 0.76) \*        0.25 (0.06 to 1.05)
   Others                                                                                         0.21 (0.01 to 2.54)           0.25 (0.02 to 3.4)
  Knowledge                                                                                                                     
   Poor                                                                                           1                             1
   Medium                                                                                         1.4 (0.88 to 2.25)            1.47 (0.9 to 2.3)
   High                                                                                           1.43 (0.85 to 2.4)            1.52 (0.9 to 2.6)
  Attitude                                                                                                                      
   Negative                                                                                       1                             1
   Neutral                                                                                        3.25 (2.02 to 5.26)\*\*\*     3.04 (1.9 to 4.96)\*\*\*
   Positive                                                                                       8.4 (4.46 to 15.73)\*\*\*     8.12 (4.25 to 15.53)\*\*\*
  Hospital-level variable                                                                                                       
   Provide safety box and waste bin adequately                                                                                  
    Yes                                                                                                                         1.01 (0.9 to 1.03)
    No                                                                                                                          1.0
   Measures for reported incidences                                                                                             
    Yes                                                                                                                         1.0
    No                                                                                                                          0.49 (0.3 to 0.8) \*\*
   Allocate budget for SPP activities                                                                                           
    Yes                                                                                                                         1.02 (0.66 to 1.57)
    No                                                                                                                          1.0
   Provide materials for SPP activities                                                                                         
    Yes                                                                                                                         1.5 (1.03 to 2.27)\*
    No                                                                                                                          1.0
   Management give feedback by regular observation                                                                              
    Yes                                                                                                                         1.82 (1.2 to 2.74)\*\*
    No                                                                                                                          1.0
   Management give feedback by giving immediate response for problems                                                           
    Yes                                                                                                                         1.45 (0.86 to 2.40)
    No                                                                                                                          1.0
   Facilitate health professionals and experts to post safety symbols                                                           
    Yes                                                                                                                         0.82 (0.49 to 1.35)
    No                                                                                                                          1.0
  Standard of the hospital                                                                                                      
   General hospital                                                                                                             1
   Specialised hospital                                                                                                         2.35 (1.44 to 3.8)\*
   Referral hospital                                                                                                            1.01 (0.64 to 1.58)
  Random effect                                                         **Model 1**               ***Model 2***                 ***Model 3***
   Hospital-level variance                                              **0.19** (0.06 to 0.66)   *0.13* *(0.03* *to* *0.57)*   *0.14 (0.03 to* *0.6*)
  Model fit statistics                                                  **Model 1**               **Model 2**                   **Model 3**
   Deviance                                                             1052                      958                           902
   AIC                                                                  1055                      1002                          970

**a**=there is no independent variable in the model; **b**=only individual-level variables included in the model; **c**=all level variables included in the model.

\*p\<0.05; \*\*p\<0.01; \*\*\*p\<0.001.

AIC, Akaike Information Criterion; SPP, standard precaution practice.

On the other hand, a specialty level education, which was a significant variable at individual-level training compared with diploma-level training, became a non-significant variable in a model containing both individual-level and hospital-level variables ([table 3](#T3){ref-type="table"}).

Discussion {#s4}
==========

Our study found that almost half of the health professionals had good SPP. The study also revealed that positive attitude, low educational level and old age were positively associated with good SPPs at the individual level. Among hospital-level factors, feedback and regular observations, no response to reported incidences, provision of materials and hospital standards were significantly associated with SPPs.

The prevalence of good SPP noted in this work is in line with that of a study done among Nigerian health professionals (46.8%).[@R22] However, it is higher than the result of a study done in northern Ethiopia (42.9%).[@R19] The difference might be due to variations in the attitude of individuals towards SPPs, regular observations, feedback, work experience and availability of facilities. On the other hand, our finding is lower than that of a study done in eastern Ethiopia (80%). The possible explanation might be due to the different study participants in that the eastern Ethiopia study involved those who were both hospital and health centre workers. Another possible explanation could be differences in the data collection tools used.[@R9]

The prevention of potential exposure to blood and other body fluids depends on the type of procedures and personal protective equipment available.[@R4] In our study, 61.5% of the health professionals always changed gloves between patient contacts, but that was lower than a study done in Nigeria (72.4%).[@R23] The variations between the findings of the two studies may be due to the negligence of health professionals in our study setting and differences in the availability of gloves.

This study found out that about 21.1% of the health professionals always recapped used needles. This finding is relatively similar to that of a previous study done in northern Ethiopia and reported 17%.[@R19] Although our finding was lower than that of Nigeria (36.7%),[@R22] it was still capable of exposing health professional to infectious diseases such as HIV and HBV.

Public concern has been growing over the disposal of wastes produced by healthcare facilities in the world.[@R25] The study found that 53.3% of health professionals never disposed of waste into the already full receptacles. This poor practice of waste segregation may be due to inadequate availability of waste bins and the negligence of health professionals for their safety.

At the individual level, attitude, education and age were found to be important variables associated with good SPPs. Thus, health professionals who had positive attitude were slightly more than eight times more likely to develop good SPPs compared with respondents who had negative attitude, keeping other variables constant. Other studies also reported the positive association between attitude and good SPP.[@R26]

Our study revealed that practising standard precaution among degree holders decreased by half compared with diploma health professionals. This indicates that better educational attainment had a negative effect on SPP. This could be because more educated health professionals may ignore SPPs, or they may give priority to their patients than their safety. On the other hand, older health professionals had better SPP compared with the younger groups, aged 20--29 years.[@R31] This finding is dissimilar to that of another similar study.[@R23] The possible explanation may be that the knowledge of the younger health professionals in our study setting might not be supported by adequate skills.

For hospitals that did not respond to reported incidents, the odds of developing good practice by health professionals decreased by 51% compared with hospitals that acted immediately. The odds of developing SPPs for health professionals working at hospitals and performing observations with feedback on activities relating to such practices increased by 82% compared with their counterparts. This finding was of course supported by another similar study.[@R18]

Health professionals working at hospitals with their different characteristics had different practices. The odds of developing SPPs for health professionals working at specialised hospitals were 2.4 times higher than for health professionals working at general hospitals with the same value of random effect. The possible explanation could be differences in the availability of materials and the burden of acute cases at such hospitals. Another explanation could be work in shifts at the general hospitals, which may affect the strict follow-up of some standard precaution guidelines.

The strength of the study may be the large sample size, which could have increased estimation power or the precision of estimates. Our use of a multilevel analysis which helps to avoid atomistic and ecological fallacies is another strength; the measurement of the effect of factors from both individual and hospital levels on SPP is also an attempt to address the gap we identified.[@R9] On the contrary, the limitation of the study was the possibility of response bias as participants were likely to over-report their practices. Follow-up observations of all respondents would help to cross-check self- reported data.

In conclusion, SPPs are so low that there is an obvious likelihood of acquiring the risk for nosocomial infections. Variables such as age, educational status and attitude were factors associated with SPPs at the individual level, while lack of frequent observations, the absence of measures to cope with reported incidents, poor provision of materials and hospital standards were factors significantly associated with SPP at hospital levels.
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